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PROBLEMS AND SOLUTIONS 131 

CALCULUS. 

When this issue was made up, no solution had been received for number 378. 

380. Proposed by C. N. SCHMAix, New York City. 

Show that 

Jo L 1^ + a;2 ■*■ 2* + x2 "•" 3* + a;2 "*■ ■ ■ ■ J 12" 

where the series in the brackets is iniinitej 

381. Proposed by ELBEBT H. CLAXKE, Purdue University. 

Of all points having the same latitude and a constant difference a in their longitudes, to find 
the latitude of the two so situated that the distance between them, measured along their common 
parallel of latitude, shall exceed the distance between them measured on their great circle by the 
greatest possible amount. 

382. Proposed by B. J. BBOWN, Student in Drury College. 

Discuss for what values of m and n, the integral, J x'"~^{l — x)"~^dx, is finite and sfiow how 

e-'^xf'-'-dx. 


MECHANICS. 

When this issue was made up, solutions had been received for numbers 297, 
301, and 302. 

304. Proposed by B. F. FINKEL, Drury College. 

A spherical shell, inner radius r and outer radius R, has within it a perfectly smooth solid 
sphere of the same material and with radius n < r. If the inner surface of the spherical shell is 
also perfectly smooth, determine the motion, after the time t, of the shell and sphere down a 
rough inclined plane, inclination a. 

305. Proposed by B. j. BBOWN, Student in Drury College. 

A particle is to be projected so as to graze the top of a wall h feet high, at a distance of a feet 
from the point of projection, and to strike the ground at a distance 6 feet from the foot of the wall. 
Find the velocity of projection, and the inclination of the path to the horizontal, at the ground 
and at the top of the wall. I. C. S. 1903. 

306. Proposed by EMMA M. GIBSON, Drury College. 

A sphere is composed of a solid homogeneous hemisphere and a very thin hemispherical 
shell of equal mass. 

What is the greatest inclination of a rough plane on which the sphere can just rest in equi- 
librium? 

NUMBER THEORY. 

When this issue was made up, no solutions had been received for numbers 227 
and 228. 

230. Proposed by E. B. ESCOTT, Ann Arbor, Michigan. 

Find three numbers such that their sum, the sum of their squares, and the sum of their 
cubes, shall be a cube. 

Note. — W. D. Cairns says this problem, which was proposed in L'Intermediaire in 1900, 
remains unsolved to date, even though it was reprinted in that journal in February, 1913. 

231. Proposed by A. J. KEMPNEB, University of Illinois. 

Is the series whose terms are the reciprocals of all positive integers not containing a given 
combination of figures, for example not containing the combination 37, convergent or divergent? 
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Numbers such as ^, s»rj, C07T shall be omitted, numbers such as ™, sKy; Fo^s shall be ad- 
mitted as terms of the series. (Compare Amekican Mathematical Monthly, Volume XXI, 
page 123.) 

SOLUTIONS OF PROBLEMS. 

ALGEBRA. 

421. Proposed by C. N. SCHMALIv, New York City. 

Give a trigonometrical solution of the general quadratic equation. 

Solution by Paxil Capron, United States Naval Academy. 

Let the equation be 

aoi? -{- hx -\- c = (a > 0). 

Then the algebraic solution 



^ 2a 



(--V-^) 



= sin^ Q; 



--fT = tan^^j 



may be evaluated: 

(1) If c> 0, let 

4ac 

then 

cc = TT- (— 1 ± cos 0) = sm^ -z or cos'' 7; , 

2a a 2 a 2 

(2) If c < 0, let 

4:00 

'¥ 

then 

^ / 1 , ^^ ^ ^ • 2^ ^ A. 2^ 
a; = ^r- (— 1 ± sec <b) = - sec <b siir ^ or sec d> cos'' x . 

2a a 2 a 2 

If tables of the hyperbolic functions are at hand, the following is simpler 
than (2) : 

(3) If c < 0, let 

4®^ • 1,2 
- -^ = smh^ y; 

then 

77 7 

a; = 2^ (1 - ± cosh 2/) = 2^ sinh^ 2//2 or - -^ cosh^ yl2. 

If a table of haversines is available, the following is simpler than (1) : 

(4) If c > 0, let 

4^^ • 2fl 

then 

a; = - - hav or - - hav (180° - d). 

Also solved by the Proposer. 



